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Dental anesthesia and special needs 173psychiatric problems were the most commonly encountered disorders (61.9%), followed by
mental retardation (44.3%). In adult patients, mental retardation was the most common disor-
der (81.6%), followed by psychiatric disorders (34.0%). Of the 200 patients, 66 needed intuba-
tion general anesthesia (IGA) and 134 nonintubation general anesthesia (NIGA). IGA patients
needed a significantly longer operation duration than NIGA patients (P < 0.001). Regarding
postoperative complications, IGA patients had significantly higher epistaxis episodes than NIGA
patients (P < 0.001). However, NIGA patients had significantly higher desaturation rate than
IGA patients (P Z 0.028).
Conclusion: Both IGA and NIGA are effective and relatively safe methods for dental patients
who need dental treatment in a special needs dental clinic, but anesthesia itself still carries
certain risks.
Copyright ª 2014, Association for Dental Sciences of the Republic of China. Published by Else-
vier Taiwan LLC. All rights reserved.Introduction
In 2000, a consensus conference held by the National
Health Research Institute (NHRI) on the dental force
concluded that more dental resources should be allocated
for aged people and for the special dental needs group.1
Under the support of the Ministry of Health and Welfare,
the National Taiwan University Hospital. Taipei, Taiwan
started an integrated dental clinic for special needs pa-
tients in 2011. Each patient had his/her own case manager,
who helped with dental appointments, dental treatment,
general anesthesia arrangements, and oral hygiene educa-
tion. Dental treatment for special needs patients requires
intensive care due to complex medical, psychological, and
socioeconomic problems. Though most of the patients
could be treated by behavior control, some patients
needed sedation or general anesthesia.2 Patients who
needed general anesthesia for dental treatment used to be
scheduled in operation theaters, but most of these patients
are now treated in an integrated dental clinic as out-
patients. Also, most of the patients who have general
anesthesia in operation theaters need intubation general
anesthesia (IGA). However, with a higher anesthesiologist
to patient ratio, the nonintubation general anesthesia
(NIGA) can be carried out for performing nontraumatic and
short-duration dental procedures in a special needs dental
clinic. In this study, we analyzed the dental treatments and
postoperative complications of 200 dental patients in a
special needs dental clinic in northern Taiwan.
Materials and methods
After approval from the Institutional Ethical Committee of
National Taiwan University Hospital, this uni-institutional
(tertiary university affiliated medical center) cohort study
was conducted to analyze the patient characteristics,
dental treatments, and postoperative complications of 200
dental patients who needed either IGA or NIGA for per-
forming dental treatments in a special needs dental clinic
from January 2012 to December 2013. For each dental pa-
tient, physiological parameters, anesthetic methods,
physical characteristics, medical conditions, anesthetic
methods, operation procedures, and complications wererecorded and analyzed. All dental patients who needed
general anesthesia were referred to the anesthesiologist
clinic for preoperative evaluation. In the clinic, anesthesi-
ologists took history and performed physical examinations.
Laboratory tests and additional image studies were ar-
ranged as needed. The American Society of Anesthesiolo-
gists (ASA) physical status classification system was used for
preoperative risk assessment. A family meeting for risk
explanation and precautions was held at the same time. On
the scheduled appointment date, the dentist, anesthesiol-
ogist, dental assistant, and nurse anesthetist met for case
briefings. Either IGA or NIGA was decided during the
meeting. The body temperature, height, and weight were
measured for each patient in the waiting area. Nothing per
os (NPO) duration for more than 8 hours was strictly fol-
lowed. General anesthesia was carried out by one of the
following methods, depending on the patient’s cooperation
for intravenous catheter placement: intravenous injection
of midazolam 0.1 mg/kg (maximum 5 mg), intramuscular
ketamine 2.0 mg/kg and midazolam 0.1 mg/kg, or sevo-
flurane inhalation. After the patients fell asleep, they were
prepared with eyelid covers and continuously monitored
using pulse oximetry, electrocardiography (ECG), noninva-
sive blood pressure, and thermometers. IGA was performed
after the patient was paralyzed by cistracurium 0.2 mg/kg
and nasal preparation with topical 2% xylocaine jelly. Nasal
RAE3 endotracheal tube was chosen according to the for-
mula of (age/4) þ 3.5, and the size was adjusted according
to patient’s body size variation. Coagulopathy was a
contraindication for nasal RAE placement in our practice.
We used oral RAE instead if intubation was considered
necessary. Nasotracheal tube intubation was done by direct
laryngoscope or glidescope with Magill forceps facilitation
if needed. Respiration was monitored by end-tidal carbon
dioxide value. For patients who needed NIGA, oxygen was
given by nasal cannula 3 L/minute. Respiration was moni-
tored by wireless stethoscope. During the procedure,
intravenous alfentanyl and propofol by syringe pump or
target concentration infusion (TCI) was used for mainte-
nance. After recovery, patients were sent to the post-
operative care unit. All patients were followed up for at
least 1 hour.
Intra- and postoperative complications were docu-
mented and managed by an anesthesiologist. Desaturation
Table 2 Clinical characteristics, dental treatments per-
formed, and postoperative complications in 66 patients
treated under intubation general anesthesia (IGA) and 134
patients treated under nonintubation general anesthesia
(NIGA).
IGA NIGA P
N 66 134
174 Y.-C. Wang et alwas defined as having SpO2 < 90%. Epistaxis was evaluated
immediately by the dentist after intubation and its severity
was graded as “trace of blood” or “obvious bleeding” with
the aid of illustrative photographs as a reference. Obvious
bleeding was regarded as a complication. Postoperative
eardrum temperature < 35C was defined as hypothermia.
Postoperative nausea and vomiting (PONV) was defined as
having symptoms ranging from nausea to retching within 24
hours after the operation. Postoperative agitation was
evaluated by the Watcha scale 10 minutes after the patient
awakened. Patients who scored> 3 were regarded as having
agitation. The Student t test or Chi-square test was used for
comparing the data between two groups of patients. A
P-value < 0.05 was considered as statistically significant.
Results
This study included 200 patients who had general anes-
thesia during dental treatments. The mean age of patients
was 20.2  15.2 years, with the youngest being 2.45 years
and the oldest being 93 years. There were 130 male and 70
female patients. Their average body mass index (BMI) was
20.0  5.6, ranging from 11.6 to 38.8. Of the 200 patients,
145 had tooth extractions (maximum, 19 teeth), 118 had
tooth fillings (mean, 5.4  3.6 filling), 46 had root canal
treatments, 56 had either pulpotomy or pulpectomy, 45 had
stainless steel crown placements (mean, 4.0  1.9 crowns),
and seven needed panoramic radiographic examinations
under sedation prior to treatment.
Demographic and disease data of 200 patients with
special dental needs are shown in Table 1. There were 97
pediatric (18 years old) and 103 adult patients (> 18 years
old). Adult patients tended to have a higher American So-
ciety of Anesthesiologists (ASA) physical status system
classification. In pediatric patients, psychiatric problemsTable 1 Demographic and disease data of 200 special
needs dental patients treated under general anesthesia.
18 yr > 18 yr
N 97 103
ASA classification (I/II/III) 40/44/13 22/45/36
Mental retardation 43 (44.3) 84 (81.6)
Toddler 6 17
Preschool 22 23
Early primary school 10 23
Late primary school 5 21
Psychiatric spectrum 60 (61.9) 35 (34.0)
Autism/Asperger 33 16
Schizophrenia 0 4
Dental phobia 27 15
Cardiac anomaly 8 (8.2) 8 (7.8)
Neurological system problem 18 (18.6) 27 (26.2)
Epilepsy 9 22
Dementia 0 1
Others 9 4
Cerebral palsy 2 (2.1) 17 (16.5)
Chromosome anomaly 8 (8.2) 5 (4.9)
Data are presented as n or n (%).
ASA Z American Society of Anesthesiologists.were the most commonly encountered disorders (61.9%)
followed by mental retardation (44.3%) and neurological
disorders (18.6%). In adult patients, mental retardation was
the most common disorder (81.6%), followed by psychiatric
disorders (34.0%) and neurological disorders (26.2%). The
specific disorders in each disease group for both pediatric
and adult patients are described in detail in Table 1.
Clinical characteristics, dental treatments performed,
and postoperative complications in 66 patients with intu-
bating general anesthesia (IGA) and 134 patients with
nonintubating general anesthesia (NIGA) are shown in Table
2. IGA patients were significantly younger than NIGA pa-
tients (P Z 0.05). Moreover, IGA patients needed signifi-
cantly longer operation duration than NIGA patients
(P < 0.001). However, there were no statistical differences
in sex, BMI, or ASA classification between IGA and NIGA
patients. Three patients had sevoflurane for maintenance,
and all the other patients had total intravenous anesthesia
with either target concentration infusion system or syringe
pumps.
For postoperative complications, IGA patients had
significantly higher epistaxis episodes than NIGA patients
(P< 0.001) and marginally significantly higher agitation rate
than NIGA patients (PZ 0.057). Patients with epistaxis were
all aged < 20 years and only one patient was female.Age, y 17.1  15.9 21.8  14.6 0.037
Sex (male:female) 45:21 85:49 0.51
BMI 19.1  5.7 20.4  5.5 0.14
ASA classification 20/31/15 42/58/34 0.87
Operation duration
(min)
179.9  61.9 94.8  60.3 < 0.001
Dental treatment (N; treatment number)
Extraction 48 (3.9  3.9) 97 (2.3  2.1)
Fillings 55 (6.4  3.7) 63 (4.5  3.2)
Pulpotomy/
pulpectomy
36 (6.2  3.6) 20 (2.6  1.4)
Root canal 21 (1.9  1.0) 25 (1.3  0.5)
Stainless steel
crown
30 (4.7  1.7) 15 (2.6  1.5)
Gingivectomy 6 0
Postoperative complication
Epistaxis 10 1 < 0.001
Desaturation 0 12 0.028
PONV 0 9 0.073
Hypothermia 0 5 0.268
Agitation 18 20 0.057
Unexpected
admission
0 1 1.0
Data are presented as n, n (mean  SD), or mean  SD.
ASAZ American Society of Anesthesiologists; BMIZ body mass
index; PONV Z postoperative nausea and vomiting.
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ration rate than IGA patients (P Z 0.028) and a marginally
significantly higher frequency of postoperative nausea and
vomiting than IGA patients (PZ 0.073).
Of the 10 patients with epistaxis, all were intubated by
direct laryngoscope, and six patients needed Magill forceps
assistance. Three patients had Mallampati score Grade III,
but none were considered difficult intubation. Three pa-
tients had been intubated twice due to unmatched nasal
RAE size.
Of the 12 patients with desaturation, six were due to
aspiration, three had obstructions, two were due to lar-
yngospasm, and one had equipment failure. For six patients
with aspiration, two did not have throat pack initially; one
had excessive blood oozing after tooth extractions and
gingivectomy due to unrecognized deficiency of von Willi-
brand factor and had unexpected admission. The other
three patients presented by coughing or bucking and
improved with suction. For the three patients with
obstruction during treatment, one was turned into IGA and
the other two improved with chin lift and nasal airway
placement. For the two patients with laryngospasm, one
needed positive ventilation but neither needed succinyl-
choline. One patient encountered suction dysfunction that
was corrected with back-up suction. All the patients
recovered well and were discharged home without further
problems except one unexpected admission.
Discussion
There were 279 patients who had general anesthesia for
dental treatment in the operation theater from 2006 to
2011 in our hospital. After the integrated dental clinic was
founded, 80 patients in 2012, and 120 patients in 2013 had
general anesthesia in the outpatient clinic, and it is
believed the number will increase. It is thought that pre-
viously many patients who needed treatment might not
show up due to difficult medical access. In this integrated
outpatient setting, treatment could be more accessible
because each patient had his/her case manager to simplify
complex consultant systems. Also, outpatient arrangements
save hospital stays and alleviate burden on caretakers.
Costs for dental treatment under general anesthesia in
the dental clinic include the dentist, dental assistant,
anesthesiologist, nurse anesthetist, and associated anes-
thetic equipment. In outpatient clinic settings, an anes-
thesiologist can cover one to two patients at most, but can
cover four patients with the aid of a nurse anesthetist in the
operation theater at the same time. Operating room costs is
around 270 US dollars per hour in our hospital. Outpatient
settings save operating room costs but increase manpower
costs. As there are fewer anesthesiologists in the clinic than
in the operation theater, it is harder to find help when
there is an emergency.4 We should decrease this risk by
continued education for medical staff, including dentists
and assistants, who work for the special needs patients.5
NIGA was the main anesthetic method for short and
nontraumatic dental treatment in our clinic. However,
there were around 8% of patients who had desaturation
during treatment. The equipment, including suction and
high speed dental hand pieces, should be working well priorto starting the treatment. Also, with throat pack, it is
important to avoid water, debris, dislodged teeth, or tissue
falling into the airway. Dentists and anesthesiologists
should double check the proper position of the throat pack.
In addition, if the treatment plan is changed after exami-
nation under general anesthesia, or the bleeding is too
much, intubation should be considered to protect the
airway, as aspiration can cause pneumonia and prolonged
admission.
Epistaxis was the most common complication in IGA
patients. Direct compression may be difficult for special
needs patients after recovery from anesthesia, and the
matter becomes even more complicated if patients have
difficulty swallowing. Methods to reduce nasal bleeding
rate including warming endotracheal tubes,6 Xylometazo-
line pretreatment,7 using the right nostril as the first
choice,8 and using a curved tip catheter as guidance.9 As it
is impossible to totally avoid epistaxis, the nasotracheal
intubation should be avoided in patients who have bleeding
tendencies.
Special needs dental patients who received general
anesthesia usually required comprehensive dental treat-
ments. The patients’ medical diseases were complex, and
some had undiagnosed problems due to nonaccessibility
to medical resources. Therefore, cooperative team work
among dentists, assistants, and anesthesiologists was
important for performing comprehensive dental treatments
under general anesthesia. Although both IGA and NIGA are
effective and safe methods for a dental office setting with
adequate medical staff and monitors, postoperative com-
plications such as epistaxis, desaturation, postoperative
nausea and vomiting, hypothermia, and agitation do occur
in some patients.References
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